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(57) A photosensitive region includes a semicon- 
ductor substrate 40 made of a P-type semiconductor, 
and N-type semiconductor regions 41 , 42 and 43 formed 
on the surface of the semiconductor substrate 40. Ac- 
cordingly, the first photosensitive portion includes a por- 
tion of the semiconductor substrate 40 and the semicon- 
ductor regions 41, thus configuring a photodiode. The 
photosensitive region on one side contained in the sec- 
ond photosensitive region includes a portion of the sem- 
iconductor substrate 40 and the semiconductor regions 
42, thus configuring a photodiode. The photosensitive 
region on the other side contained in the second photo- 
sensitive region includes a portion of the semiconductor 
substrate 40 and the semiconductor regions 43, thus 
configuring a photodiode. Each of the semiconductor re- 
gions 42 and 43 is in a shape of an approximate triangle, 
and is formed so that one side of the regions 42 is ad- 
jacent to one side of the region 43, and vice versa, in 
one pixel. 
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Description 
Field of the Art 

[0001] This invention relates to an imaging device. 
Background Art 

[0002] It has been hitherto conventional to detect an 
image by using a solid-state imaging device such as a 
CMOS type image sensor or the like to. 

Disclosure of the Invention 

[0003] However, it has been hitherto impossible to de- 
tect both an image based on image-pickup and two-di- 
mensional positions where light is incident. 
[0004] The present invention is accomplished in light 
of the foregoing circumstances; an object of the inven- 
tion is to provide an imaging device which can detect 
both an image and two-dimensional positions where 
light is incident. 

[0005] An imaging device according to the present in- 
vention which has a photosensitive region containing 
two-dimensionally arrayed pixels, wherein one pixel is 
configured by a first photosensitive portion and a second 
photosensitive portion which output corresponding to 
the intensity of light incident thereto, and the imaging 
device comprises an image detecting element for read- 
ing an output from the first photosensitive portion and 
detecting an image on the basis of the output con- 
cerned; and a luminous profile detecting element for 
reading out an output from the second photosensitive 
portion and detecting luminous profiles in a first direction 
and a second direction in the two-dimensional array on 
the basis of the output concerned. 
[0006] In the imaging device according to the present 
invention, light incident on one pixel is detected by each 
of the first photosensitive portion and the second pho- 
tosensitive portion that configure the pixel concerned, 
and the output corresponding to the light intensity is 
gained for every photosensitive portion. The image de- 
tecting element reads out the output from the first pho- 
tosensitive portion and detects an image on the basis of 
the output concerned. Furthermore, the luminous profile 
detecting element reads out the output from the second 
photosensitive portion and detects the luminous profiles 
in the first direction and the second direction in the two- 
dimensional array on the basis of the output concerned. 
As described above, since one pixel is configured by the 
first photosensitive portion and the second photosensi- 
tive portion, it is possible to detect both an image and 
two-dimensional positions where light is incident. 
[0007] Furthermore, it is preferable that a wire for 
leading the outputs from the first photosensitive portions 
to the image detecting element and a wire for leading 
the outputs from the second photosensitive portions to 
the luminous profile detecting element are disposed so 



as to extend between the pixels. In the case of the above 
construction; each of the wires will not prevent light from 
being incidentto the first photosensitive portions andthe 
second photosensitive portions, thus suppressing a de- 

5 tection sensitivity reduction. 

[0008] Still furthermore, it is preferable that the sec- 
ond photosensitive portion contains a plurality of photo- 
sensitive portions which are arranged so as to be adja- 
cent to one another on the same plane, the photosen- 

10 sitive portions on one side, amongst the plurality of pho- 
tosensitive portions contained in the second photosen- 
sitive portions, are electrically connected to each other 
across the plurality of pixels arrayed in the first direction 
in the two-dimensional array; and the photosensitive 

15 portions on the other side, amongst the plurality of pho- 
tosensitive portions contained in the second photosen- 
sitive portions, are electrically connected to each other 
across the plurality of pixels arrayed in the first direction 
in the two-dimensional array. In the case of the above 

20 construction, light incident to second photosensitive 
portion is detected by each of the photosensitive por- 
tions contained in the second photosensitive portion 
concerned, and electric current corresponding to the 
light intensity sensed by each photosensitive portion is 

25 outputted. Since the photosensitive portions on one side 
are electrically connected to each other across the plu- 
rality of pixels arrayed in the first direction in the two- 
dimensional array, electric currents from the photosen- 
sitive portions on one side are thereafter transmitted to 

30 the first direction. Furthermore, since the photosensitive 
portions on the other side are electrically connected to 
each other across the plurality of pixels arrayed in the 
second direction in the two-dimensional array, electric 
currents from the photosensitive portions on the other 

35 side are thereafter transmitted to the second direction. 
As described above, the electric currents from the pho- 
tosensitive portions on one side are transmitted in the 
first direction, and the electric currents from the photo- 
sensitive portions on the other side are transmitted in 

40 the second direction, so that both of the luminous profile 
in the first direction and the luminous profile in the sec- 
ond direction are obtained independently. As a result, 
fast detection of the two-dimensional positions of the in- 
cident light becomes possible with an extremely simple 

45 structure that a plurality of photosensitive portions are 
arranged in one pixel. 

[0009] Furthermore, it is preferable that a wire for 
electrically connecting the photosensitive portions on 
one side, amongst the plurality of photosensitive por- 

50 tions contained in the second photosensitive portions, 
to each other across the plurality of pixels arrayed in the 
first direction, is disposed so as to extend in the first di- 
rection between the pixels, and a wire for electrically 
connecting the photosensitive portions on one side, 

55 amongst the plurality of photosensitive portions con- 
tained in the second photosensitive portions, to each 
other across the plurality of pixels arrayed in the second 
direction is disposed so as to extend in the second di- 
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rection between the pixels. In the case of the above con- 
struction, each of the wires will not prevent light from 
being incident to the photosensitive portions, thus sup- 
pressing a detection sensitivity reduction. 
[0010] Still furthermore, it is preferable that the sec- 
ond photosensitive portion outputs an electric current 
corresponding to the intensity of incident light, and the 
luminous profile detecting element comprises: a first lu- 
minous profile detecting shift register for sequentially 
reading electric currents in the second direction, the 
electric currents being from groups of the photosensitive 
portions on one side which are electrically connected 
across the plurality of pixels arrayed in the first direction; 
a second luminous profile detecting shift register for se- 
quentially reading electric currents in the first direction, 
the electric currents being from groups of the photosen- 
sitive portions on one side which are electrically con- 
nected across the plurality of pixels arrayed in the sec- 
ond direction; a first integrating circuit for sequentially 
receiving the electric currents from each of the groups 
of photosensitive portions on one side, the electric cur- 
rents being sequentially read by the first luminous profile 
detecting shift register, and converts the electric cur- 
rents into voltages; and a second integrating circuit for 
sequentially receiving the electric currents from each of 
the groups of photosensitive portions on the other side, 
the electric currents being sequentially read by the sec- 
ond luminous profile detecting shift register, and con- 
verts the electric currents into voltages. In the case of 
this construction, the luminous profile in the first direc- 
tion and the luminous profile in the second direction can 
be obtained with an extremely simple structure. 
[001 1 ] Furthermore, it is preferable that the first pho- 
tosensitive portion outputs an electric current corre- 
sponding to the intensity of incident light, and the image 
detector comprises a first image detecting shift register 
for sequentially reading electric currents from the first 
photosensitive portions in the second direction; and a 
second image detecting shift register for sequentially 
reading electric currents in the second direction, the 
electric currents being sequentially read by first image 
detecting shift register. In the case of this construction, 
the image can be obtained with an extremely simple 
structure. 

[0012] Still furthermore, it is preferable that the lumi- 
nous profile detecting element contains a first image po- 
sition specifying element for specifying pixel positions 
having predetermined luminous or more in the detected 
luminous profile in the first direction; and a second im- 
age position specifying element for specifying pixel po- 
sitions having predetermined luminous or more in the 
detected luminous profile in the second direction, and 
wherein the image detecting element detects an image 
containing the respective pixel positions specified by the 
first pixel position specifying element and the second 
pixel position specifying element. In the case of the 
above construction, an image containing an area having 
predetermined luminous or more can be obtained at ex- 



tremely high speed. Furthermore the imaging device of 
this invention is applicable to a moving body tracking 
sensor or the like. 

5 Brief Description of the Drawings 

[0013] Fig. 1 is a conceptual schematic diagram 
showing a configuration of an imaging device according 
to the present embodiment. 
10 [0014] Fig. 2 is an enlarged plan view showing an ex- 
ample of a photosensitive region included in the imaging 
device according to the present embodiment. 
[0015] Fig. 3 is a schematic block diagram showing a 
photosensitive region included in the imaging device ac- 
15 cording to the present embodiment. 

[0016] Fig. 4 is a schematic block diagram showing a 
first luminous profile detecting signal processing circuit 
included in the imaging device according to the present 
embodiment. 

[0017] Fig. 5 is a schematic block diagram showing a 
second luminous profile detecting signal processing cir- 
cuit included in the imaging device according to the 
present embodiment. 

[0018] Fig. 6A is a graph showing changes over time 
of a signal outputted from a first luminous profile detect- 
ing shift register. 

[0019] Fig. 6B is a graph showing changes over time 
of a signal outputted from the first luminous profile de- 
tecting shift register. 

[0020] Fig. 6C is a graph showing changes over time 
of a signal outputted from the first luminous profile de- 
tecting shift register. 

[0021] Fig. 6D is a graph showing changes over time 
of a reset signal inputted to a first integrating circuit. 
[0022] Fig. 6E is a graph showing changes over time 
of a voltage outputted from the first luminous profile de- 
tecting signal processing circuit. 

[0023] Fig. 7 A is a graph showing changes over time 
of a signal outputted from a second luminous profile de- 
tecting shift register. 

[0024] Fig. 7B is a graph showing changes over time 
of a signal outputted from the second luminous profile 
detecting shift register. 

[0025] Fig. 7C is a graph showing changes over time 
of a signal outputted from the second luminous profile 
detecting shift register. 

[0026] Fig. 7D is a graph showing changes over time 
of a reset signal inputted to a second integrating circuit. 
[0027] Fig. 7E is a graph showing changes over time 
of a voltage outputted from the second luminous profile 
detecting signal processing circuit. 
[0028] Fig. 8 is a schematic block diagram showing 
an image detecting element included in the imaging de- 
vice according to the present embodiment. 
[0029] Fig. 9A is a graph showing changes over time 
of a signal outputted from a first image detecting shift 
register. 

[0030] Fig. 9B is a graph showing changes over time 
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of a signal outputted from the first image detecting shift 
register. 

[0031] Fig. 9C is a graph showing changes over time 
of a signal outputted from a second image detecting shift 
register. 

[0032] Fig. 9D is a graph showing changes over time 
of a signal outputted from the second image detecting 
shift register. 

[0033] Fig. 9E is a graph showing changes overtime 
of a reset signal inputted to a third integrating circuit. 
[0034] Fig. 9F is a graph showing changes over time 
of a voltage outputted from the third integrating circuit. 
[0035] Fig. 1 0 is a schematic block diagram showing 
a modification example of the imaging device according 
to the present embodiment. 

[0036] Fig. 11 is a schematic block diagram showing 
a modification example of the imaging device according 
to the present embodiment. 

[0037] Fig. 1 2A is a diagram showing the operation of 
the modification example of the imaging device shown 
in Fig. 1 1 . 

[0038] Fig. 1 2B is a diagram showing the operation of 
the modification example of the imaging device shown 
in Fig. 1 1 . 

Best Mode for Carrying Out the Invention 

[0039] An imaging device according to the present in- 
vention will be described with reference to the drawings. 
In the descriptions that follow, the same constituents or 
such constituents that have the same functions will be 
denoted with the same reference numbers, and thus du- 
plicated description is omitted. Hereinafter, parameters 
M and N are respectively taken as integers of two or 
greater. In addition, unless otherwise particularly stated, 
a parameter m is taken as any integer of one or greater 
but not exceeding M and a parameter n is taken as any 
integer of one or grater but not exceeding N. 
[0040] Fig. 1 is a conceptual schematic diagram 
showing a configuration of an imaging device according 
to the present embodiment. As shown in Fig. 1 , the im- 
aging device 1 of this embodiment includes a photosen- 
sitive region 10, a first luminous profile detecting signal 
processing circuit 20, a second luminous profile detect- 
ing signal processing circuit 30, and an image detecting 
signal processing circuit 50. Here, the first luminous pro- 
file detecting signal processing circuit20 and the second 
luminous profile detecting signal processing circuit 30 
constitute a luminous profile detecting element. 
[0041] In the photosensitive region 10, pixels 11 mn are 
two-dimensionally arrayed in M rows and N columns. 
[0042] One of the pixels is configured by disposing a 
first photosensitive portion 12 mn and a second photo- 
sensitive portion 1 3 mn adjacent to each other within the 
same plane. The photosensitive portion 12 mn and 13 mn 
respectively output electric currents in accordance with 
intensities of light that is incident to each of the photo- 
sensitive portions. Furthermore, the second photosen- 



sitive portion 1 3 mn contains a plurality of (two in this em- 
bodiment) photosensitive portions 1 4 mn and 1 5 mn which 
are disposed so as to be adjacent to each other within 
the same plane. 

5 [0043] Across the plurality of pixels 11 ^ to 11 1N , 11 21 
to 11 2 n,..., ar| d 1 1 mi t0 "'"'mn tnat are arrayed in a first 
direction in the two-dimensional array, the photosensi- 
tive portions 14 mn on one side (for example, photosen- 
sitive portions on one side 14^ to 14 1N ) among the plu- 

10 rality of photosensitive portions 14 mn and 15 mn con- 
tained in the second photosensitive portion 13 mn are 
electrically connected to each other. Furthermore, the 
photosensitive portions 15 mn on the other side (for ex- 
ample, photosensitive portions on the other side 15-1-1 to 

15 15 1N ) among the plurality of photosensitive portions 
14 mn and 15 mn contained in the second photosensitive 
portions 13 mn are electrically connected to each other. 
[0044] Here, the configuration of the photosensitive 
region 1 0 will be described based on Figs. 2 and 3. Fig. 

20 2 is an enlarged plan view showing an example of a pho- 
tosensitive region included in the imaging device. Fig. 3 
is a schematic block diagram showing a photosensitive 
region included in the imaging device. 
[0045] In Fig. 2, depiction of an insulating layer, a pro- 

25 tection layer, etc., is omitted. 

[0046] The photosensitive region 10 includes a sem- 
iconductor substrate 40 made of P-type (first conductive 
type) semiconductor, and N-type (second conductive 
type) semiconductor regions 41 , 42 and 43 formed on 

30 the surface of the semiconductor substrate 40. 

[0047] In this way, the first photosensitive portion 
12 mn includes the semiconductor substrate 40 and the 
second conductive type semiconductor region 41 , 
thereby constituting a photodiode 61. The photosensi- 

35 tive portions 14 mn on one side contained in the second 
photosensitive portion 1 3 mn includes the semiconductor 
substrate 40 and the second conductive type semicon- 
ductor region 42, thereby constituting a photodiode 62. 
The photosensitive portions 1 5 mn on the other side con- 

40 tained in the second photosensitive portion 13 mn in- 
cludes the semiconductor substrate 40 and the second 
conductive type semiconductor region 43, thereby con- 
stituting a photodiode 63. The first photosensitive por- 
tion 1 2 mn is constructed as a passive pixel sensor (PPS: 

45 Passive Pixel Sensor). 

[0048] As shown in Fig. 2, each of the second con- 
ductive type semiconductor regions 42 and 43 is in a 
shape of an approximate triangle when viewed from a 
light incident direction. These two regions 42 and 43 are 

50 formed so that one side of each region comes adjacent 
to each other in one pixel. The semiconductor substrate 
40 serves as a ground potential. The photosensitive re- 
gion 1 0 may also be configured by including a semicon- 
ductor substrate made of N-type semiconductor, and P- 

55 type semiconductor regions formed on a surface of the 
semiconductor substrate. 

[0049] A first wire 45 is electrically connected to the 
regions 41 via through-holes (not shown) formed in an 
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insulating layer (not shown). Furthermore, MOS gates 

46 made of polysilicon are equipped, and a second wire 

47 is electrically connected to the MOS gates 46. The 
region 41 and the MOS gate 46 constitute a switch ele- 
ment 64 (Field Effect Transistor: FET). The drain of the 
switch element 64 corresponds to a large area portion 
of the region 41 , and the source thereof is connected to 
the first wire 45. 

[0050] A third wire 48 is electrically connected to the 
regions 42 via through-holes (not shown) formed in the 
insulating layer (not shown). A fourth wire 49 is electri- 
cally connected to the regions 43 via through-holes (not 
shown) formed in the insulating layer (not shown). The 
insulating layer is made of Si0 2 , SiN or the like. The first 
wire 44 to the fourth wire 49 are made of metal such as 
Al. 

[0051] The first wire 45 is for electrically connecting 
the regions 41 on one side in each of the pixels 1 1 mn in 
the first direction, and is disposed so as to extend in the 
first direction among the pixels 11 mn . The second wire 
47 is for electrically connect the MOS gates 46 in the 
second direction, and is disposed so as to extend in the 
second direction among the pixels 11 mn . 
[0052] The third wire 48 is for electrically connecting 
the regions 42 in each of the pixels 1 1 mn in the first di- 
rection, and is disposed so as to extend in the first di- 
rection among the pixels 11 mn . Since the regions 42 in 
each of the pixels 1 1 mn are electrically connected by the 
third wire 48 in this way, the photosensitive portions 
14 mn on one side (for example, photosensitive portions 
on one side 14^ to 14 1N ) are electrically connected to 
each other, across the plurality of pixels 11^ to 11 1N , 
11 21 to 112N,---, and 11 M1 to 11 MN that are arrayed in the 
first direction in the two-dimensional array. Accordingly, 
a long photosensitive portion extending in the first direc- 
tion is configured in the photosensitive region 10. The 
long photosensitive portions extending in the first direc- 
tion are formed in M columns. 

[0053] The forth wire 49 is for electrically connecting 
the regions 43 in each of the pixel 11 mn in the second 
direction, and is disposed so as to extend in the second 
direction among the pixels 11 mn . Since the regions 43 
in each of the pixels 11 mn are electrically connected by 
the forth wire 49 in this way, the photosensitive portions 
1 5 mn on the other side (for example, photosensitive por- 
tions on one side 1 5^ to 1 5 M1 ) are electrically connect- 
ed to each other, across the plurality of pixels 11^ to 

11 mi> 11-i2 t0 11 M2'-' and 11 1N to 11 MN that are arrayed 
in the second direction in the two-dimensional array. Ac- 
cordingly, a long photosensitive portion extending in the 
second direction is configured in the photosensitive re- 
gion 10. The long photosensitive portions extending in 
the second direction is formed in N rows. 
[0054] Furthermore, in the photosensitive region 10, 
M columns of the long photosensitive portions extending 
in the first direction and N rows of the long photosensi- 
tive portions extending in the second direction described 
above are formed on the same plane. 



[0055] As is apparent from Fig. 2, the second wire 47 
and the fourth wire 49 are connected to each other 
among the pixels 11 arrayed in the right-and-left direc- 
tion in Fig. 3, and the first wire 45 and the third wire 48 

5 are connected to each other among the pixels 11 ar- 
rayed in the up-and-down direction in Fig. 3. 
[0056] Shapes of the regions 42 and 43 are not limited 
to an approximate triangle as illustrated in Fig. 2, and 
other shapes may be applicable. For example, it may 

10 be rectangular or comb-shape when viewed from the 
light incident direction. Furthermore, the number of 
these regions may be two or more per pixel. Although 
the second conductive type semiconductor regions in 
the first direction and the second conductive type sem- 

15 Conductor regions in the second direction can have a 
different area from each other within one pixel, each of 
the regions arrayed in the same direction uniformly has 
a specific area among the pixels. Specifically, the total 
areas of photosensitive regions connected by all the 

20 wires extending in the same direction may be the same 
compared to each other. 

[0057] Hereinafter, configurations of thefirst luminous 
profile detecting signal processing circuit 20 and the 
second luminous profile detecting signal processing cir- 

25 cuit 30 will be described based on Figs. 4 and 5. Fig. 4 
is a schematic block diagram showing the first luminous 
profile detecting signal processing circuit, and Fig. 5 is 
a schematic block diagram showing the second lumi- 
nous profile detecting signal processing circuit. 

30 [0058] The first luminous profile detecting signal 
processing circuit 20 outputs a voltage H out that indi- 
cates a luminous profile in the second direction of inci- 
dent light to the photosensitive region 10. The second 
luminous profile detecting signal processing circuit 30 

35 outputs a voltage V out that indicates a luminous profile 
in the first direction of incident light to the photosensitive 
region 10. 

[0059] The first luminous profile detecting signal 
processing circuit 20 outputs a voltage H out indicating 

40 the luminous profile in the second direction of light inci- 
dent to the photosensitive region 10. The second lumi- 
nous profile detecting signal processing circuit 30 out- 
puts a voltage V out indicating the luminous profile in the 
first direction of light incident to the photosensitive re- 

45 gjon 10. 

[0060] As shown in Fig. 4, the first luminous profile 
detecting signal processing circuit 20 includes first 
switches 21 , a first luminous profile detecting shift reg- 
ister 22, and a first integrating circuit 23. Thefirst switch- 

50 es 21 are provided corresponding to each relevant 
group of photosensitive portions 14 mn on one side (M 
columns of long photosensitive portions configured of 
the second conductive type semiconductor regions 42, 
extending in the first direction). These photosensitive 

55 portions 1 4 mn are electrically connected across the plu- 
rality of pixels 11 -|i to 11 1N , 11 21 to 11 2N,---, and 1 1 M1 to 
11 mn arrayed in the first direction. The first luminous pro- 
file detecting shift register 22 sequentially reads electric 
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currents in the second direction. The electric currents 
are from the group of photosensitive portions 14 mn on 
one side that are electrically connected across the plu- 
rality of pixels 11 ^ to 11 1N , 11 21 to 11 2N ,..., and *I"Imi t0 
11 MN arrayed in the first direction. The first integrating 
circuit 23 sequentially receives the electric currents, 
which are from each group of photosensitive portions 
1 4 mn on one side and are sequentially connected by the 
first luminous profile detecting shift register 22. Then, 
the first integrating circuit 23 converts the electric cur- 
rent into voltage and outputs the voltage. 
[0061] The first switches 21 are controlled by a signals 
shift (H m ) outputted from the first luminous profile de- 
tecting shift register 22, and then are sequentially 
closed. Electric charges are accumulated in the group 
of photosensitive portions 14 mn on one side that are 
electrically connected across the plurality of pixels 11 ^ 

to 11-| N , 1 1 21 t0 11 2N' ■ ■ ' anc ' "'"'mi t0 "'"'mn arrayed in the 
first direction. By closing the first switches 21 , the above 
accumulated electric charges are changed into electric 
currents, which are then outputted to the first integrating 
circuit 23 through the third wires 48 and the first switches 
21 . Operations ofthefirst luminous profile detecting shift 
register 22 are controlled by signals outputted from a 
control circuit (not shown) , thus closing the first switches 
21 sequentially. 

[0062] The first integrating circuit 23 includes an am- 
plifier 24, a capacitor 25, and a switch 26. The amplifier 
24 is inputted the electric currents from the groups of 
photosensitive portions 14 mn on one side that are elec- 
trically connected across the plurality of pixels 11^ to 

11 1N , 11 21 to 11 2 n> - > and 11 M1 t0 11 mn arrayed in the 
first direction, and amplifies electric charges of the in- 
putted electric currents. In the capacitor 25, one terminal 
thereof is connected to an input terminal of the amplifier 
24, and the other terminal thereof is connected to an 
output terminal of the amplifier 24. In the switch 26, one 
terminal thereof is connected to the input terminal of the 
amplifier24, and the otherterminal thereof is connected 
to the output terminal of the amplifier 24. The switch 26 
is turned to an "ON" state when a reset signal 0 Hreset 
outputted from the control circuit is significant, and is 
turned to an "OFF" state when the reset signal 0 Hreset 
is insignificant. 

[0063] When the switch 26 is in the "ON" state, the 
first integrating circuit 23 discharges electricity to reset 
the capacitor 25. On the other hand, when the switch 26 
is in the "OFF" state, the first integrating circuit 23 ac- 
cumulates the electric charges in the capacitor 25. 
These electric charges have been inputted to the input 
terminal from the groups of photosensitive portions 1 4 mn 
on one side that are electrically connected across the 

plurality of pixels 11 ^ to 11 1N , 1 1 21 to 1 1 2 |si and 11 M1 

to 11 MN arrayed in the first direction. Thereafter, the first 
integrating circuit 23 outputs voltages H out correspond- 
ing to the above-mentioned accumulated electric charg- 
es. 

[0064] As shown in Fig. 5, the second luminous profile 



detecting signal processing circuit 30 includes second 
switches 31, a second luminous profile detecting shift 
register 32, and a second integrating circuit 33. The sec- 
ond switches 31 are provided corresponding to each rel- 

5 evant group of photosensitive portions 1 5 mn on the other 
side (N rows of long photosensitive portions configured 
of the second conductive type semiconductor regions 
43, extending in the second direction). These photosen- 
sitive portions 15 mn are electrically connected across 

10 the plurality of pixels 11^ to 1 1 M1 , 11 12 to 11m2>---> anc ' 
11 1N to 11 MN arrayed in the second direction. The sec- 
ond luminous profile detecting shift register 32 sequen- 
tially reads electric currents in the first direction. The 
electric currents are from the groups of photosensitive 

15 portions 1 5 mn on the other side that are electrically con- 
nected across the plurality of pixels 11^ to 1 1 M1 , 11 12 
to 1 1 M2 , . . . , and 1 1 1 N to 1 1 MN arrayed in the second di- 
rection. The second integrating circuit 33 is sequentially 
inputted of the electric currents, which are from each 

20 group of photosensitive portions 1 5 mn on the other side 
and are sequentially connected by the second luminous 
profile detecting shift register 32. Then, the second in- 
tegrating circuit 33 converts the electric currents into 
voltages and outputs the voltages. 

25 [0065] The second switches 31 are controlled by a 
signals shift (V n ) outputted from the second luminous 
profile detecting shift register 32, and then are sequen- 
tially closed. Electric charges are accumulated in the 
groups of photosensitive portions 1 5 mn on the other side 

30 that are electrically connected across the plurality of pix- 
els 11^ to 11 M1 , 1 1 -,2 to 11 M 2>---> and 11 1N to 11 MN ar- 
rayed in the second direction. By closing the second 
switches 31, the above accumulated electric charges 
are changed into electric currents, which are then input- 

35 ted to the second integrating circuit 33 through the forth 
wires 49 and the second switches 31 . Operations of the 
second luminous profile detecting shift register 32 are 
controlled by signals outputted from a control circuit (not 
shown), thus closing the second switches 31 sequen- 
ce tially. 

[0066] The second integrating circuit 33 includes an 
amplifier 34, a capacitor 35, and a switch 36. The am- 
plifier 34 is inputted the electric currents from the groups 
of photosensitive portions 15 mn on the other side that 

45 are electrically connected across the plurality of pixels 
11^ to 11 M1 , 11 12 to 11 M2 ,..., and 11 1N to 11 MN arrayed 
in the second direction, and amplifies electric charges 
of the inputted electric currents. In the capacitor 35, one 
terminal thereof is connected to an input terminal of the 

50 amplifier 34, and the other terminal thereof is connected 
to an output terminal of the amplifier 34. In the switch 
36, one terminal thereof is connected to the input termi- 
nal of the amplifier 34, and the other terminal thereof is 
connected to the outputterminal of the amplifier 34. The 

55 switch 36 is turned to an "ON" state when a reset signal 
0 Vreset outputted from the control circuit is significant, 
and is turned to an "OFF" state when the reset signal 
0 Vreset is insignificant. 
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[0067] When the switch 36 is in the "ON" state, the 
second integrating circuit 33 discharges electricity to re- 
set the capacitor 35. On the other hand, when the switch 
36 is in the "OFF" state, the second integrating circuit 
33 accumulates the electric charges in the capacitor 35. 
These electric charges have been inputted to the input 
terminal from the groups of photosensitive portions 15 mn 
on the other side that are electrically connected across 
the plurality of pixels 11^ to 1 1 M1 , 11 12 to 11m2>---> and 
1 1 1N to 1 1 MN arrayed in the second direction . Thereafter, 
the second integrating circuit 33 outputs voltages V out 
corresponding to the above-mentioned accumulated 
electric charges. 

[0068] Hereinafter, operations of the first luminous 
profile detecting signal processing circuit 20 and the 
second luminous profile detecting signal processing cir- 
cuit 30 will be described based on Figs. 6A to 6E and 
Figs. 7 A to 7E. Figs. 6A to 6E are timing charts for ex- 
plaining the operations of the first luminous profile de- 
tecting signal processing circuit. Figs. 7A to 7E are tim- 
ing charts for explaining the operations of the second 
luminous profile detecting signal processing circuit. 
[0069] As shown in Fig. 6A and Fig. 6B, after the start 
signal is inputted to the first luminous profile detecting 
shift register 22 from the control circuit, signals shift 
(H m ), each having a predetermined pulse width, are se- 
quentially outputted. When the first luminous profile de- 
tecting shift register 22 outputs the shift (H m ) to each of 
the corresponding first switches 21 , the first switches 21 
are sequentially closed. Thereafter, the electric charges 
accumulated in the corresponding group of photosensi- 
tive portions 14 mn on one side are turned into electric 
currents and are sequentially inputted to the first inte- 
grating circuits 23. 

[0070] As shown in Fig. 6D, the reset signal Preset ' s 
inputted to the first integrating circuit 23 from the control 
circuit. While the reset signal Preset ' s in an "OFF" state, 
the electric charges accumulated in the corresponding 
group of photosensitive portions 14 mn on one side are 
accumulated in the capacitor 25. Then, as shown in Fig. 
6E, voltages H out corresponding to amounts of the ac- 
cumulated electric charges are sequentially outputted 
from thefirst integrating circuit 23. When the reset signal 
0 Hreset is in an "ON" state, the first integrating circuit 23 
closes the switch 26 and reset the capacitor 25. 
[0071] In this way, the first luminous profile detecting 
signal processing circuit 20 sequentially outputs the 
voltages H out as time-series data of each of the corre- 
sponding groups of photosensitive portions 1 4 mn on one 
side. The voltages H out correspond to the electric charg- 
es (electric currents) accumulated in the groups of pho- 
tosensitive portions 1 4 mn on one side that are electrical- 
ly connected across the plurality of pixels 1 1 ^ to 11 1N , 
11 2 i to 11 2N ,..., and 11 M1 to 11 MN arrayed in thefirst di- 
rection. The time-series data indicates a luminous pro- 
file in the second direction. 

[0072] As shown in Fig. 7Aand Fig. 73, After the start 
signal is inputted to the second luminous profile detect- 



ing shift register 32 from the control circuit, signals shifts 
(V n ), each having a predetermined pulse width, are se- 
quentially outputted. When the second luminous profile 
detecting shift register 32 outputs the shift (V n ) to each 

5 of the corresponding second switches 31 , the second 
switches 31 are sequentially closed. Thereafter, the 
electric charges accumulated in the corresponding 
group of photosensitive portions 15 mn on one side are 
turned into electric currents and are sequentially input- 

10 ted to the second integrating circuits 33. 

[0073] As shown in Fig. 7D, the reset signal Preset ' s 
inputted to the second integrating circuit 33 from the 
control circuit. While the reset signal 0 Vreset is in an 
"OFF" state, the electric charges accumulated in the 

15 corresponding group of photosensitive portions 1 5 mn on 
the other side are accumulated in the capacitor 35. 
Then, as shown in Fig. 7E, voltages V out corresponding 
to amounts of the accumulated electric charges are se- 
quentially outputted from the second integrating circuit 

20 33. When the reset signal 0 Vreset is in an "ON" state, the 
second integrating circuit 33 closes the switch 36 and 
reset the capacitor 35. 

[0074] In this way, the second luminous profile detect- 
ing signal processing circuit 30 sequentially outputs the 

25 voltages V out as time-series data of each of the corre- 
sponding groups of photosensitive portions 1 5 mn on the 
other side. The voltages V out correspond to the electric 
charges (electric currents) accumulated in the groups of 
photosensitive portions 15 mn on the other side that are 

30 electrically connected across the plurality of pixels 11 u 
to 11 M1 , 11 12 to 11 M2 ,..., and 11 1N to 11 MN arrayed in the 
first direction. The time-series data indicates a luminous 
profile in the second direction. 

[0075] Hereinafter, configurations of the image de- 

35 tecting signal processing circuit 50 will be described 
based on Figs. 8. Fig. 8 is a schematic block diagram 
showing a image detecting element. The image detect- 
ing signal processing circuit 50 outputs a voltage IM out 
indicating pixel data (image) corresponding to incident 

40 light to the photosensitive region 1 0. 

[0076] The image detecting signal processing circuit 
50 includes a first image detecting shift register 51 , third 
switches 52, a second image detecting shift register 53, 
and a third integrating circuit 54. The first image detect- 

45 jng shift register 51 sequentially reads electric currents 
from each first photosensitive portion 12 mn in the first 
direction. The third switches 52 are provided corre- 
sponding to the pixels 1 1 mn arrayed in the second direc- 
tion. The second image detecting shift register 53 se- 

50 quentially reads the electric currents, which are sequen- 
tially read in the first direction by the first image detecting 
shift register 51 , in the second direction. The third inte- 
grating circuit 54 sequentially receive the electric cur- 
rents, which are from each first photosensitive portion 

55 1 2 mn and are sequentially connected by the second im- 
age detecting shift register 53. Then, The third integrat- 
ing circuits 54 converts the electric current into voltage 
and outputs the voltage. 
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[0077] Operations of the first image detecting shift 
register 51 are controlled by signals outputted from the 
control circuit (not shown) to read the electric current 
from each first photosensitive portion 1 2 mn , and outputs 
a signal shift (V| n ) to each MOS gate 46 (switch element 
64). The first image detecting shift register 51 is con- 
nected through the second wire 47 to the MOS gates 46 
(switch elements 64) of the first photosensitive portions 
12 mn arrayed in the second direction so that the signal 
shift (V| N ) can be simultaneously output to the MOS 
gates 46. 

[0078] The third switches 52 are controlled by a sig- 
nals shift (H| m ) outputted from the second image detect- 
ing shift register 53, and then are sequentially closed. 
Electric charges are accumulated in the first photosen- 
sitive portion 12 mn corresponding to the MOS gate 46 
(switch element 64) closed by the signal shift (V| n ) from 
the first image detecting shift register 51 . 
By closing the third switches 52, the above accumulated 
electric charges are changed into electric currents, 
which are then outputted to the third integrating circuit 

54 through the first wires 45 and the third switches 52. 
Operations of the second image detecting shift register 
53 are controlled by signals outputted from a control cir- 
cuit (not shown), thus closing the third switches 52 se- 
quentially. 

[0079] The third integrating circuit 54 includes an am- 
plifier 55, a capacitor 56, and a switch 57. The amplifier 

55 is inputted the electric currents from each first pho- 
tosensitive portion 12 mn , and amplifies electric charges 
of the inputted electric currents. In the capacitor 56, one 
terminal thereof is connected to an input terminal of the 
amplifier 55, and the otherterminal thereof is connected 
to an output terminal of the amplifier 55. In the switch 
57, one terminal thereof is connected to the input termi- 
nal of the amplifier 55, and the other terminal thereof is 
connected to the outputterminal of the amplifier 55. The 
switch 57 is turned to an "ON" state when a reset signal 
0| Mreset outputted from the control circuit is significant, 
and is turned to an "OFF" state when the reset signal 
0 )Mreset is insignificant. 

[0080] When the switch 57 is in the "ON" state, the 
third integrating circuit 54 discharges electricity to reset 
the capacitor 56. On the other hand, when the switch 57 
is in the "OFF" state, the third integrating circuit 54 ac- 
cumulates the electric charges in the capacitor 56. 
These electric charges have been inputted to the input 
terminal from each first photosensitive portion 12 mn . 
Thereafter, the third integrating circuit 54 outputs volt- 
ages IM out corresponding to the above-mentioned ac- 
cumulated electric charges. 

[0081] Hereinafter, operations of the image detecting 
signal processing circuit 50 will be described based on 
Figs. 9A to 9F. Figs. 9A to 9F are timing charts for ex- 
plaining the operations of the image detecting signal 
processing circuit. 

[0082] As shown in Fig. 9A and Fig. 9B, after the start 
signal is inputted to the first image detecting shift regis- 



ter 51 from the control circuit, signals shifts (V| n ), each 
having a predetermined pulse width, are sequentially 
outputted. When the first image detecting shift register 
51 outputs the shift (V| n ) to each of the corresponding 
5 MOS gates 46, the MOS gates 46 are sequentially 
closed. 

[0083] As shown in Fig. 9Cand Fig. 9D, when the start 
signal is inputted from the control circuit to the second 
image detecting shift register 53 under the above state, 

10 signals shift (H| m ) each having a predetermined pulse 
width, are sequentially outputted. When the second im- 
age detecting shift register 53 outputs the shift (H| n ) to 
each of the corresponding third switches 52, the third 
switches 52 are sequentially closed. Thereafter, the 

15 electric charges accumulated in the corresponding first 
photosensitive portions 1 2 mn are turned into electric cur- 
rents and are sequentially inputted to the third integrat- 
ing circuit 54. 

[0084] As shown in Fig. 9E, the reset signal ^iMreset 
20 is inputted to the third integrating circuit 54 from the 
control circuit. While the reset signal 0| Mreset is in an 
"OFF" state, the electric charges accumulated in the 
corresponding first photosensitive portion 12 mn are 
accumulated in the capacitor 56. Then, as shown in Fig. 
25 9F, voltages IM out corresponding to amounts of the 
accumulated electric charges are sequentially outputted 
from the third integrating circuit 54. When the reset 
signal <D, M 

reset ' s ' n an "ON" state, the third integrating 
circuit 54 closes the switch 57 and reset the capacitor 
30 56. 

[0085] In this way, the image detecting signal 
processing circuit 50 sequentially outputs the voltages 
IM out , corresponding to the electric charges (electric 
currents) accumulated in the first photosensitive portion 
35 12 mn , as time-series data of each of the corresponding 
first photosensitive portion 12 mn . The time-series data 
indicates pixel data (image). 

[0086] The first luminous profile detecting signal 
processing circuit 20, the second luminous profile de- 

40 tecting signal processing circuit 30 and the image de- 
tecting signal processing circuit 50 may be operated si- 
multaneously or individually in a time-series order. 
[0087] As described above, in the imaging device 1 of 
this embodiment, light incident on one pixel 11 mn is de- 

45 tected by each of the first photosensitive portion 12 mn 
and the second photosensitive portion 1 3 mn that config- 
ure the pixel 11 mn concerned, and the output corre- 
sponding to the light intensity is gained for every photo- 
sensitive portion 12 mn and 13 mn . The image detecting 

50 signal processing circuit 50 reads out the output from 
the first photosensitive portion 12 mn and detects an im- 
age on the basis of the output concerned. Furthermore, 
the luminous profile detecting element (the first lumi- 
nous profile detecting signal processing circuit 20 and 

55 the second luminous profile detecting signal processing 
circuit 30) reads out the output from the second photo- 
sensitive portion 1 3 mn , and detects the luminous profiles 
in the first direction and the second direction in the two- 
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dimensional array on the basis of the output concerned. 
Since one pixel is configured by the first photosensitive 
portion 12 mn and the second photosensitive portion 
13 mn , it is possible to detect both the image and two- 
dimensional positions to where light is incident. 
[0088] Furthermore, in the imaging device 1 of this 
embodiment, the first wire 45 and the second wire 47 
for leading the outputs from the first photosensitive por- 
tions 12 mn to the image detecting signal processing cir- 
cuit 50, and the third wire 48 and the fourth wire 49 for 
leading the outputs from the second photosensitive por- 
tions 1 3 mn to the luminous profile detecting element (the 
first luminous profile detecting signal processing circuit 
20 and the second luminous profile detecting signal 
processing circuit 30) are disposed so as to extend be- 
tween the pixels 11 mn . Accordingly, each of the wires 
45, 47, 48, 49, will not prevent light from being incident 
to the first photosensitive portions 1 2 mn and the second 
photosensitive portions 1 3 mn , thus suppressing a detec- 
tion sensitivity reduction. 

[0089] Still furthermore, in the imaging device 1 of this 
embodiment, the second photosensitive portion 13 mn 
contains a plurality of photosensitive portions 14 mn and 
15 mn which are arranged so as to be adjacent to one 
another on the same plane, the photosensitive portions 
14 mn on one side, amongst the plurality of photosensi- 
tive portions 14 mn and 15 mn contained in the second 
photosensitive portions 13 mn , are electrically connected 
to each other across the plurality of pixels 11 ^ to 11 1N , 
11 21 to 11 2N , 11 M i to 11 MN arrayed in the first direc- 
tion in the two-dimensional array; and the photosensi- 
tive portions 15 mn on the other side, amongst the plu- 
rality of photosensitive portions 14 mn and 15 mn con- 
tained in the second photosensitive portions 13 mn , are 
electrically connected to each other across the plurality 
of pixels 11^ to 11 M1 , 11 12 to 11 M2 , 11 1N to 11 MN ar- 
rayed in the first direction in the two-dimensional array. 
Accordingly, light incident to second photosensitive por- 
tion 1 3 mn is detected by each of the photosensitive por- 
tions 1 4 mn and 1 5 mn contained in the second photosen- 
sitive portion 13 mn concerned, and electric current cor- 
responding to the light intensity sensed by each photo- 
sensitive portion 1 4 mn and 1 5 mn is outputted. Since the 
photosensitive portions 1 4 mn on one side are electrically 
connected to each other across the plurality of pixels 
11^ to 11 1N , 11 21 to 11 2N , .., 11 M1 to 11 MN arrayed in 
the first direction in the two-dimensional array, electric 
currents from the photosensitive portions 14 mn on one 
side are thereafter transmitted to the first direction. Fur- 
thermore, since the photosensitive portions 15 mn on the 
other side are electrically connected to each other 
across the plurality of pixels 11.,., to 11 M -,, 11 1 2 to 
11m2' H in t0 11mn arra y e d ' n the second direction 
in the two-dimensional array, electric currents from the 
photosensitive portions 15 mn on the other side are 
thereafter transmitted to the second direction. As de- 
scribed above, the electric currents from the photosen- 
sitive portions 14 mn on one side are transmitted in the 



first direction, and the electric currents from the photo- 
sensitive portions 1 5 mn on the other side are transmitted 
in the second direction, so that both of the luminous pro- 
file in the first direction and the luminous profile in the 

5 second direction are obtained independently. As a re- 
sult, fast detection of the two-dimensional positions of 
the incident light becomes possible with an extremely 
simple structure that a plurality of photosensitive por- 
tions 14 mn and 15 mn are arranged in one pixel. 

w [0090] Furthermore, in the imaging device 1 of this 
embodiment, it is preferable that the third wire 48 is dis- 
posed so as to extend in the first direction between the 
pixels 1 1 mn , and the fourth wire 49 is disposed so as to 
extend in the second direction between the pixels 1 1 mn . 

15 in the case of the above construction, each of the wires 
48 and 49 will not prevent light from being incident to 
the photosensitive portions 12 mn and 13 mn , thus sup- 
pressing a detection sensitivity reduction. 
[0091] Still furthermore, in the imaging device 1 of this 

20 embodiment, the second photosensitive portion 13 mn 
outputs the electric current corresponding to the inten- 
sity of incident light, and the luminous profile detecting 
element (the first luminous profile detecting signal 
processing circuit 20, the second luminous profile de- 

25 tecting signal processing circuit 30) contain the first lu- 
minous profile detecting shift register 22, the second lu- 
minous profile detecting shift register 32, the first inte- 
grating circuit 23, and the second integrating circuit 33. 
Accordingly, the luminous profile in the first direction and 

30 the luminous profile in the second direction can be ob- 
tained with an extremely simple structure. 
[0092] Still furthermore, in the imaging device 1 of this 
embodiment, the first photosensitive portion 12 mn out- 
puts the electric current corresponding to the intensity 

35 of incident light, and the image detecting signal process- 
ing circuit 50 contains the first image detecting shift reg- 
ister 51 , the second image detecting shift register 53, 
and the second integrating circuit 54. Accordingly, the 
image (pixel data) can be obtained with an extremely 

40 simple structure. 

[0093] Next, a modification example of the imaging 
device according to the above embodiment will be de- 
scribed based on Fig. 10. Fig. 10 is a schematic block 
diagram showing a modification example of the imaging 

45 device according to the above embodiment. The modi- 
fication example differs from the above embodiment in 
that the first photosensitive portion 12 mn is constructed 
as an active pixel sensor (PPS: Active Pixel Sensor). In 
Fig. 10, it is illustrated as 2x2 pixels. In Fig. 10, respec- 

50 tive wires extending from the same positions of respec- 
tive pixels 11-1-,, 1 1 12 , 1 1 21 , and 1 1 22 are connected to 
one another. 

[0094] Respective drains of field effect transistors 
(FET) 81 and 82 are connected to a power supply volt- 
55 age, and a source of the transistor 81 and a gate of the 
transistor 82 are connected to a drain of a field effect 
transistor 83. A source of the transistor 83 is connected 
to a cathode of the photodiode 61 . Furthermore, a 
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source of the transistor 82 is connected through a drain 
and a source of a transistor 84 to a third switch element 
52. A reset signal Reset (V| n ) is supplied from the first 
image detecting shift register 51 to a gate of the transis- 
tor 81 , and a signal SW (V )n ) from the first image detect- 
ing shift register 51 to a gate of the transistor 83. Fur- 
thermore, a signal shift (V| n ) is supplied from the first 
image detecting shift register 51 to the transistor 84. 
[0095] Operations of the active pixel sensor will be de- 
scribed. First, the reset signal Reset (V| n ) is applied to 
the gate of the transistor 81 to turn on the transistor 81 , 
and the cathodic potential of the photodiode 61 is set to 
the power supply potential (reset) via the drain and the 
source of the transistor 81 . At this time, the transistor 83 
is turned on, and the transistor 84 is turned off. Subse- 
quently, the reset signal Reset (V| n ) to the gate of the 
transistor 81 is quenched, and thus the transistor 81 is 
turned off, whereby the cathodic potential of the photo- 
diode 61 is kept to the power supply potential. Under 
this state, light is irradiated to the photodiode 61, the 
photodiode 61 photoelectrically converts the incident 
light, and the charges Q proportional to the irradiation 
light amount (intensity x time) are accumulated in the 
photodiode 61 , so that the cathodic potential of the pho- 
todiode 61 suffers voltage variation of Q/C (here, C rep- 
resents the capacitance of the photodiode 61). 
[0096] Thereafter, the signal SW (V, n ) is applied to the 
gate of the transistor 83, and the signal shift (V )n ) is ap- 
plied to the gate of the transistor 84, whereby the cath- 
ode voltage variation of the photodiode 61 described 
above is output as an image signal through the transistor 
83, the transistor 82 and the transistor 84. 
[0097] In this way, even when the first photosensitive 
portion 12 mn is constructed by the active pixel sensor, it 
is possible to detect both the image and two-dimension- 
al positions to where light is incident. 
[0098] Next, another modification example of the im- 
aging device according to the above embodiment will 
be described based on Fig. 11. Fig. 11 is a schematic 
block diagram showing a modification example of the 
imaging device according to the above embodiment. 
[0099] In the modification shown in Fig. 11 , the sec- 
ond luminous profile detecting signal processing circuit 
30 (the luminous profile detecting element) includes a 
first pixel position specifying portion 91 for specifying 
pixel positions of a predetermined luminous or more in 
the luminous profile in the first direction. 
The output from each second switch 31 is connected to 
the first pixel position specifying portion 91 so that the 
electric currents from the group of photosensitive por- 
tions 1 5 mn on the other side are inputted to the first pixel 
position specifying portion 91. The photosensitive por- 
tions 15 mn on the other side are electrically connected 
to each other, across the plurality of pixels 11-,-, to 11 M1 , 
1 1 1 2 to 11 M2 ,..., and 1 1 -, N to 11 MN that are arrayed in the 
second direction. 

[0100] The first pixel position specifying portion 91 
specifies the pixel positions of the predetermined lumi- 



nous or more on the basis of the inputted outputs, and 
outputs the information on the specified pixel positions 
as pixel information (channel information) to the first im- 
age detecting shift register 51. The pixel information 

5 contains pixel positions located around the pixel posi- 
tions thus specified. The first image detecting shift reg- 
ister 51 sequentially outputs the shift (V| n ) to only the 
MOS gates 46 corresponding to the pixel positions in 
the pixel information concerned on the basis of the pixel 

10 information fed from the first pixel position specifying 
portion 91 , whereby only the MOS gates 46 correspond- 
ing to the pixel positions in the pixel information are se- 
quentially closed. 

[0101] The first luminous profile detecting signal 
15 processing circuit 20 (the luminous profile detecting el- 
ement) includes a second pixel position specifying por- 
tion 92 for specifying pixel positions of a predetermined 
luminous or more in the luminous profile in the second 
direction. The output from each first switch 21 is con- 
20 nected to the second pixel position specifying portion 92 
so that the electric currents from the group of photosen- 
sitive portions 1 4 mn on one side are inputted to the sec- 
ond pixel position specifying portion 92. The photosen- 
sitive portions 1 4 mn on one side are electrically connect- 
25 ed to each other, across the plurality of pixels H-i-i to 

11 1N , 11 2 i to 1 1 2N'-- > anc ' "'"'mi t0 1lMN tnal:are arrayed 
in the first direction. 

[01 02] The second pixel position specifying portion 92 
specifies the pixel positions of the predetermined lumi- 

30 nous or more on the basis of the inputted outputs, and 
outputs the information on the specified pixel positions 
as pixel information (channel information) to the second 
image detecting shift register 53. The pixel information 
contains pixel positions located around the specified 

35 pixel positions. The second image detecting shift regis- 
ter 53 sequentially outputs the shift (H| m ) to only the third 
switch elements 52 corresponding to the pixel positions 
in the pixel information. Accordingly, only thethird switch 
elements 52 corresponding to the pixel positions in the 

40 pixel information are sequentially closed, and the charg- 
es accumulated in the first photosensitive portions 1 2 mn 
corresponding to the pixel positions concerned are se- 
quentially output as electric current through an image 
read-out circuit 93 and the third switch elements 52 to 

45 an A/D converting circuit 94. The outputs of the first lu- 
minous profile detecting signal processing circuit 20 and 
the second luminous profile detecting signal processing 
circuit 30 are fed to A/D converting circuits 95 and 96 to 
be subjected to A/D conversion, and then are outputted. 

50 [0103] Accordingly, as shown in Fig. 12A and Fig. 
12B, an image 12 (O x P pixels: M>0, N>P) of a prede- 
termined area in which the luminous is equal to the pre- 
determined luminous or more can be achieved for an 
image 11 (MxN pixels) detected in the overall photo- 

55 sensitive region 10. For example, under a condition 
where M=N=51 2, 0=P=64 and the reading speed is set 
to 1 j-isec/pixel, when the image 11 is read out, the frame 
rate is equal to 3.8 (fps), and when the image 1 2 is read 
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out, the frame rate is equal to 244 (fps). In this way, it is 
possible to read image at high speed. In Fig. 12A, a 
characteristic A indicates the luminous profile in the sec- 
ond direction which is obtained by the first luminous pro- 
file detecting signal processing circuit 20, and a charac- 
teristic B indicates the luminous profile in the first direc- 
tion which is obtained by the second luminous profile 
detecting signal processing circuit 30. 
[0104] As described above, in the modification shown 
in Fig. 1 1 , the image containing the area having the pre- 
determined luminous or more can be detected at an ex- 
tremely high speed. Furthermore, the imaging device 1 
is applicable to a moving body tracking sensor or the 
like. 

[0105] The present invention is not limited to the 
above embodiments. For example, in place of the ar- 
rangement where the second photosensitive portions 
1 3 mn are disposed so as to be adjacent to the first pho- 
tosensitive portions 12 mn on the same plane, a grid- 
shaped resistive element such as a ohmic electrode or 
the like may be disposed on the back side of the semi- 
conductor substrate 40 on which the photosensitive re- 
gion 1 0 is formed, and a change in resistance based on 
light incidence may be detected to obtain the luminous 
profile (light incident position) in the first direction and 
second direction. 

Industrial Applicability 

[0106] The imaging device of the present invention 
can be applied for a moving body tracking device. 

Claims 

1. An imaging device having a photosensitive region 
containing two-dimensionally arranged pixels, 

wherein one pixel is configured by a first pho- 
tosensitive portion and a second photosensitive 
portion which output corresponding to the intensity 
of light incident thereto, and 

the imaging device comprises an image de- 
tecting element for reading an output from the first 
photosensitive portion and detecting an image on 
the basis of the output concerned; and 

a luminous profile detecting element for read- 
ing out an output from the second photosensitive 
portion and detecting luminous profiles in a first di- 
rection and a second direction in the two-dimen- 
sional array on the basis of the output concerned. 

2. The imaging device according to Claim 1 , 

wherein a wire for leading the outputs from the 
first photosensitive portions to the image detecting 
element and a wire for leading the outputs from the 
second photosensitive portions to the luminous pro- 
file detecting element are disposed so as to extend 
between the pixels. 



3. The imaging device according to Claim 1 , 

wherein the second photosensitive portion 
contains a plurality of photosensitive portions which 
are arranged so as to be adjacent to one another 
5 on the same plane, 

the photosensitive portions on one side, 
amongst the plurality of photosensitive portions 
contained in the second photosensitive portions, 
are electrically connected to each other across the 
10 plurality of pixels arrayed in the first direction in the 
two-dimensional array; and 

the photosensitive portions on the other side, 
amongst the plurality of photosensitive portions 
contained in the second photosensitive portions, 
15 are electrically connected to each other across the 
plurality of pixels arrayed in the first direction in the 
two-dimensional array. 

4. The imaging device according to Claim 3, 

20 wherein a wire is provided for electrically con- 

necting the photosensitive portions on one side, 
amongst the plurality of photosensitive portions 
contained in the second photosensitive portions, to 
each other across the plurality of pixels arrayed in 

25 the first direction, the wire is disposed so as to ex- 
tend in the first direction between the pixels, and 

a wire is provided for electrically connecting 
the photosensitive portions on one side, amongst 
the plurality of photosensitive portions contained in 

30 the second photosensitive portions, to each other 
across the plurality of pixels arrayed in the second 
direction, the wire is disposed so as to extend in the 
second direction between the pixels. 

35 5. The imaging device according to Claim 3, 

wherein the second photosensitive portion 
outputs an electric current corresponding to the in- 
tensity of incident light, and 

the luminous profile detecting element com- 
40 prises: afirst luminous profile detecting shift register 
for sequentially reading electric currents in the sec- 
ond direction, the electric currents being from 
groups of the photosensitive portions on one side 
which are electrically connected across the plurality 
45 of pixels arrayed in the first direction; 

a second luminous profile detecting shift reg- 
ister for sequentially reading electric currents in the 
first direction, the electric currents being from 
groups of the photosensitive portions on one side 
50 which are electrically connected across the plurality 
of pixels arrayed in the second direction; 

a first integrating circuit for sequentially re- 
ceiving the electric currents from each of the groups 
of photosensitive portions on one side, the electric 
55 currents being sequentially read by the first lumi- 
nous profile detecting shift register, and converts 
the electric currents into voltages; and 

a second integrating circuitforsequentially re- 



11 



21 



EP 1 460 839 A1 



ceiving the electric currents from each of the groups 
of photosensitive portions on the other side, the 
electric currents being sequentially read by the sec- 
ond luminous profile detecting shift register, and 
converts the electric currents into voltages. 5 

The imaging device according to Claim 1 , 

wherein the first photosensitive portion out- 
puts an electric current corresponding to the inten- 
sity of incident light, and 10 

the image detector comprises a first image 
detecting shift registerforsequentially reading elec- 
tric currents from the first photosensitive portions in 
the second direction; and 

a second image detecting shift register for se- 15 
quentially reading electric currents in the second di- 
rection, the electric currents being sequentially read 
by first image detecting shift register. 

The imaging device according to Claim 1 , 20 

wherein the luminous profile detecting ele- 
ment contains a first image position specifying ele- 
ment for specifying pixel positions having predeter- 
mined luminous or more in the detected luminous 
profile in the first direction; and 25 

a second image position specifying element 
for specifying pixel positions having predetermined 
luminous or more in the detected luminous profile 
in the second direction, and 

wherein the image detecting element detects 30 
an image containing the respective pixel positions 
specified by the first pixel position specifying ele- 
ment and the second pixel position specifying ele- 
ment. 
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Fig.4 
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Fig. 5 
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Fig. 10 
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Fig. 1 1 
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Fig. 12A 
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